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FEE AT EE IR B T P 58 oy R A 3 R A A DT S AR T e AR S 0 R TR X
FLEL B SR KB B AEAT T 3HE , e R ] b 5 st X 0 T 3 # H  T R
X EE HA A ) (RIS, X6 Ay 7 b 1 b 24 R M 2 PR A4 ARGl R 48 T i

KR NS E A T A, M e HE A

HESESHE . (915.873, P534.611  CERFRIDED: A TE4E. 1000 -3118(2012)03-0181-23

THEAMWAIT NG BRI ER, SR T SR B, M B AR AR 42° ~ 44°N, 110° ~
114°F (VLigHt, 1983) , ZNiiE e 24 & R HFLahiea F£5 . A 20 4 20
EARSEE H SR D 1Y) 1 vV 528 (the Central Asiatic Expeditions, CAE) 75X —#h X %
LT, T A T Y A L B | b )2 S ORE DG [ A Y ) RS LI, 1959
SRR AR S BT I AR AR T R AT, 20 HHEZE 60 ~ 70 4RAR, P52t
Jry B — DX N BAAE 3 2R M AT 1 1: 20 5 XSl i e o 1R], b R B S 5
T ABHRITAECIR AR S5 T2z o A% 58 TAE, 20 tiE4 80 4FAR
ALK, th R B b I Y 5 i NI TE BT SR 2e T i 1 AH G TAE IR gL 2 4
XU T AR T it s 2 (R HE AR I 4 T — RIVAE A MZ AL, T
b ¢ LA [ Esf 300 100 0t 2L 20 0 R Ay 2R T M DXty 30 20 W L s D e AR R i ax
S RECR T I T 2 L B ) 4 S A R B 2 AR AR 3 T2 N IR A S il
ARAEACHZ AR HEOA [ s B 47 32 v (Luterbacher et al., 2004)

AR SCHE R 3% 2 Ml v T 20 2 BB SR o i Je LA KA AR TR) R A T (] i
KNGS T AR A AR M A [ A2 A K, 2579 T 22 TR A9 2 TC B 2R, AR 3 i J2 )
xR sER . TR R TAE D W SAFE XS AL . S T O ERGA , RS A
BEAPIRIE , AN SCH 3% 2 bty 3 20 2 R B R s 0] o3 AR LA BT 1) - i v Ry
JEI 3l DX VDR AAR AT LAV i A B I3 A S 0 b DX i AR B 5 b DX R U T R X,
rh TR SR DA AR I BT L Sk - PR R T S e AR R R R A, UL
ARACTAT LATE Hb X = 2345 L 21 5 Hb b EUE 28 2 S 5 05— Ml & M, 4G S5 5 75

1) BB AR B TR 25 00 H (455 KZCX2-EW-106) | J6 5 ai SR AP 78 2 BT R TH (45
2012CB821900) | [H 5% H AR BH= 3 4 (At : 40532010, J0930007 ) i [ 842 Bt A7 A 8 S5 1 BURR 1) 32 5 2R W B
WA H 9 2012 -04 20



182 G N O N 7/ B 50 &

110°00 111°00 112°00 113°00

E ]
MONGOLIA

43°20"

__Sunid Yougi

N/_/ 42040'
n §
PEEEAN

i\A/(Jurh

1 ASE At 0 R A
Fig. 1 Location of the major Paleogene localities in the Erlian Basin, Nei Mongol
1. 09783t (Houldjin) 5 2. BTl 3k 4L ( Arshanto Obo) 5 3. /R T &85 (Irdin Manha) ; 4. F5ji(Subeng) ; 5. EFFEALE
(Daoteyin Obo = Overnight Camp) ; 6. #FFFN/RKF1( Duheminboerhe = Camp Margetts) 5 7. %% 1%L %) /K 1 ( Nuhetingboerhe ) ;
8. 1322 )R Fll( Wulanboerhe, $5 %%} Ulan Bulak) ; 9. FEF1%)/K A1 ( Huheboerhe, %1% Huhe Bulak); 10. =522
(Bayan Ulan) ; 11. F§A¥ (Nom Khong = Nom Khong Ora, Nom Khong Shireh, or Holy Mesa) ; 12. 1322 [ 35 ( Wulan-

42°00

taolegai =4 Miles North of Tukhum Lamasery) ; 13. 2 %] 35 ( Wulanhuxiu = Chimney Butte =8 Miles North of Tukhum Lama-

sery) ; 14. KA ( Yihesubu) 5 15. B4 845 (Haliut) 5 16. %i/R & #42 ( Erden Obo = Urtyn Obo) 5 17. 1543 ( Gang-

gan Obo = Ulan Shireh Obo) ; 18. FI#4[& ( Heretu = Spring Camp) ; 19. [ EZ#43 ( Bayan Obo = Twin Obo) ; 20. FLAH L

(Jhama Obo) ; 21. M4/RM4 3k (Haerhada =4 Miles North of Baron Sog Lamasery) ; 22. 22 %%% (Ulan Gochu) ; 23. 7555
(Ula Usu)

22 R IR IR 5 220 75 R 22 B 8 i S A A AR SR 1 M XA 5 MR
R A 3 ] 2 4 75 2R T R R SA3 AT 28 P4 1 B U8 U — il o IR B 5 B X 4 15 b
HHEESk, A E AN L2 S 2 PUIT R X AL TP REARAETT LUAR , BRI I 2% %4 141
JITRRIR) RO (Twin Obo) —af7 , BE i AT FLA LA A5 3

1 BIF5E by s [m] ot

TR T A MR R OB TR LGB 51 1892 4R, X IHI A b i~ K
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FEY) R (Vladimir Afanasyevich Obruchev, 1863 ~1956) 7EH /R T &M LIFE | J5 K #iFx h
BRT SIS HZE T & BT FRZEME A7 (Berkey and Morris, 1927) , X — % 45l w42
b JE 5 — YR HE BRI Y A 2 56 [ B AR T SR AR 2R = b ZE I 20 128 20 4EAR
TEEI AT — IR K LG 3, AP R X R B RN FENEZ —, BHEAEE
S B AT LS S T EEUR . WG I8 ) Sl AR I B S0 )

1922 4F WP IR I RIEPOR T 200

1923 4R AR T &0 (B S FIRF AR I ( R i R i R b X)) 4 505 (VR AR LAPY ) , I
BHEET Ja KPR R D E H ( Camp Margetts ) (191l 15

1925 4F : R L5 22 kg R R Al & b (DRI LAY ) o

1928 4F .t & b 05 AL (BRXGHAL Twin Obo) (FLAT, A /R B FLEL AR AR T & 4ib

1930 4 RN AR A X ( B rb Y22 52 11 1Y) S5 4 0 36 bt IXC ) AT L Sk B

Horp 78 H ik (P. Teilhard de Chardin) 4% 4 fd& (C. C. Young) 13K % #% (H. C.
Chang ) /2y Hv [ 57 38 £ Jir )8 51 2 001 1930 4 (1) 2% 42 3% 3)) ( Granger, 1930; Chang,
1931) .,

KE P E R TE AR a4 T 8 A AR A HHR T =2 e 4 (Trdin
Manha Formation) \IF-/RK H:4 ( Houldjin Formation) ( Granger and Berkey, 1922)  Bif 1lj3k 40
(Arshanto Formation ) ( Berkey and Morris, 1924, 1927) . ¥0H7 AK{E4H (Shara Murun Formation )
(Berkey and Granger, 1923) | + 52 A% ( Tukhum Formation) ( Berkey and Morris, 1927) | 124
Zw 40 (Ulan Shireh Formation) . 3 2% %% 2 ( Ulan Gochu Formation) F1 I ¥/ 44 4H ( Baron
Sog Formation, %M EASRA DK LR ) (Berkey et al., 1929)" , HAHT 3 4241
IR R VAT 8 N A i cR e S s A BTA R A RO O S B s B DS ol A R 1 N (e IO
Vo HEE A i R T R I L LS A A, DX sl oy T A%
S 2L S A I R J A o LRI o — 2 o oty 0T 22 W FL 3 53 0T 2Ltk (L and Ting,
1983 ; k4, 1995; Wang et al., 2007) . Romer (1966 ) ¥ Ui -4 T 217 Y1 i
FLaW o3, 045 - BT 1113k 3 (Arshantan ) R T 2 05 3 (Trdinmanhan ) | 70 557 K A€ 15
( Sharamurunian ) | 1 2% Y 5 ] ( Ulangochuan ) #1 0¥ /K 8] ( Houldjinian ) , 2004 4E H kit £Y
(A Geological Time Scale 2004 ) %1 2& (1 1y 35 20 W il AR 2L 3 4 431 ( Asian Land Mammal
Ages, ALMAs) 5% A T BEPE/R 31 Z 2ha HoA 4 4~43 3 ( Luterbacher et al., 2004 ) ,

1959 4, 11 75 KRS rh o i A= 0 % S8 BAAE N 52 1l AR DX PR AR IR 4y 17 R A Y
FERAETE SN e TP EDSCR MR, I AR 48 Rl AT T — 4Rl E S 4 0k,
AL T S A T 20 AR R T S i PR R O (5 2 A R S B U UK
BHEL A B AT 4 #45 (Chow and Rozhdestvensky, 1960) , 4R Z 2B & P T K& MH
FLEW e (HH R TARRA B T 36 25 22 AT W R

1962 ~ 1964 4FH1 1972 ~ 1980 4E[H], NS F 1A DX TR 2 — DI BAE — 38 2 AT 1
DX St B £, b R Bt S Y 5 AR I N S AN BA T 1975 ~ 1977 4R [R] 2
TSRS TAE . T AR R o by 3 28 M )2 AT T JOR R 3 il 44, B T Ak Sy H

1) BIRSCH A EHEAR 20 (formation) ™ X% (B F_EFT LA M, AR5 3P 2= AR R 4 X RrAY
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WG ST BB LSk 2 2 Ah i fim 24 1 — R AT HLZ 2 FR AL 45 < Bl AR AR 45 (Nomogen
Formation) | %22 & 2% 2 ( Bayan Ulan Formation) | ] J7 1% 75 4 ( Aliwusu Formation ) | i /K &
#3120 (Erden Obo Formation) .  Jixi f<i {0 2H ( Lower Naogangdai Formation) F1_I i i % 20
(Upper Naogangdai Formation) (VL%%t, 1983) , X iLJ& (A4l Xl 2 36 N 527t 40 01)
TR IR HZ A PR (NS BIA X IX B2 R g B 240, 1978) o 4R, 78 1991 4 i fiL iy
CPASEl DX T) (A S TR DXCHUBT 77 J5y, 1991) #1996 4R H R I 52t FLA XA
AHLZE) (ZESCEEE, 1996) i BRIK AR 41 2 A1, FAR i TR F T v 025 52 A (0 8 1l 2 44
FR Bl PR T S PRI | 5 22 R RN R 2, (b 2 e B =
) T OR B B OC R A T 20 2 A4 R AL AR ZE (BT LSk 2 BROR T S A
2RI D REARAC A BREBEL A 2 E A  EIE 4E 2H R ORI R R IR A,
1999) , HASEL 2 8] )23 0C Z8 W AUAR A A7 TR BE 7], QAR 7K B RUEL 4 | 5 2= R 20 F T 37
AHERRA) . WA, AP LEDNE T A i)z, (HE 2 E b T2
Xf Eo A E LA R 44 BR A A5 D7 T (AN e, 19905 A, 19995 55K, 19905 T A
H, 20035 FEAFHAE, 2009) .

2004 £ELIOK , R B R MESh W) 5l NZRBIESE R SE I H AR D s A AR AR
BE AR DT S T AR R AR ST R S AR BT T — L KA E A e i
20 4 JZ FAL AT Hh 5 B9 (9] 75 ( Meng et al., 2007b; Wang et al., 2010)

2 FHRHYHL AR

TE5 25 B SCHR AR, A 50 1 G vt T 20 3 44 BRI (8 A A — 2 TR L, RS X AN [
WAL E AT AR UL o O T T I08, 6% M 44 B B L B A — T Ul
(WK ),

2.1 ZEEHRALMEX

TR D T FR A Y s AR PR T - BT Sk BE SR PR L R R
RN, FR T Zm-Baf 1Sk BESR A F WA T 3 2 95 LA AR , J2 Bl 1l 3k 41 ( Arshanto
Formation ) FIfFH/R T &34 (Trdin Manha Formation ) ()4 4% s W /R HEAL T 3RS RETT LAAR
TR AT , B /R H-4H ( Houldjin Formation ) 91 4% #i ( Berkey and Morris, 1924, 1927;
Granger and Berkey, 1922) , — F{ LI, ik SEHl i A6 fd P ieAT 72 A R, IEAR R BT A0 TAE
Hh AT S5, TR L H I 25 B2 P 8 O SCHRFR A, AT AR S W R 28 i 44 b A
(R AEFR KA 43°40. 677'N, 112°03.762"E; 1 H % %< 4] 1923 AR /R T 205 5 H i) &
Hi—— R 4R 285 i ( Telegraph Line Camp ) AR AEL N 43°28.693'N, 112°15.612'E,,

1923 4F, Morris il Granger 7F i3 DA ZR K2 40 km (25 Miles East of Iren Dabasu)
10 R AE B A I FL S 1 A7 (Granger, 1923) o 1930 4, HpiE 42 4] (18 H #E55 ) %
G BT L Sk AL BT 8 T A Ml s, — AN BT LR AL AR 4 km (2.5 Miles Eastward from
Arshanto Obo) [l —AbBEIR , 75— b f5 2B 1Sk 5 il 8 km (5 Miles North of Arshanto
Obo) (Granger, 1930) . iX 3 /™Mb i (i BN B A RFifE— DA
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IR Rl R R XA T — A SR TT PG 1, B TTIX K29 40 km,, 1930 48, o E % 42 I 7E X
LB EEIT K B A ) Dy 55 M (Camp Margetts) , JERUEHIA S B ap 44 7 — R 514L
AreHh EERCE HL LAVE 9.6 km (6 Miles West of Camp Margetts) . LAPE 11 km (7 Miles
West of Camp Margetts) \PER§ (235°) 11 km (7 Miles Southwest (235°) of Camp Margetts) £/l
PR 16 km (10 Miles Southwest of Camp Margetts) , 3X— b Xt X (9% FR b ThHE ok 75 i
[X (Camp Margetts Area) (Radinsky, 1964) . i J° 5 R AEIX — b DX Y F ) AR A EA T
TEZMTAEGER, 19805 Qi, 1987), BLTEM H FR A /R FIHL X, Qi (1987) Fl
Russell and Zhai (1987 ) I\ 4 S4E o E A T ILA B RE R /R Al —a5 . Qi (1987) i8Ik hy
ILEERE M PY R S LAVE 0 & DA T S 2 Al i (1990 ) M4 2 Kk FAF 0L,
2 P LA ISR TE S , A Eh D M T BUPR A R AN K G 132 2% ) 3
S HLIPEFIPE RS 10 ~ 16 km (14 4 550 3 A7 T PRI R A — 2 iy BE S Ad . o HE (1990) F
Meng et al. (2007b) ARy EHEREHLLATE 11 km FIPE RS (235°) 11 km A] R [A —>
Fo GRITERERI) R AN X 22 48 1 TR A T AR, 31X b v 225 %€ P A B 10 5% ( Granger,
1930) , W] LA rp 2% 2 AT Y B B 8 b B0 ol A A AR 6 . BB S ML T
IUFR AR /R TR BEDGH % SEEXE ML LAVE 9.6 km Ml pi W 122 BLAE 1 %5 FIAE ) /R
Al EEER S MLV RS 16 km My 5500 1% 2 W 18 /K Fll (Meng et al., 2007b; Wang et al.,
2010) ; HEERE VTR (235°) 11 km FOPH 11 km 3 52 5 22 2h KA 5 22 gl /R Al
(Wang et al., 2010) , F35b, HEH S AR i3 0 M ( Overnight Camp ) 53 5, W 7R 16 55
B H ALK T (Meng et al., 2007b)

2.2 R BX

VORIAAGIAT LA PG f) oy 30T 20 1 2 5 B S R A DU TR R L AL TR R A B 4R 5
(HEZGERFR N Baron Sog Mesa ) Flli TLEE 7R AP 7E 4 5 A LLAE 94L& 31 (North Mesa)
i %

HE 2214 1923 Fi1 1925 AR A L IH 28 15 M 2% i, fiff %) b S 44 PR 4 - S 5 95
(Ula Usu) 2 %25 (Ulan Gochu) | ELIE 4 0 Jig DAL 6. 4 km (4 Miles North of Baron Sog
Lamasery ) A1 E 36 435 0 Jig LAJE 12. 8 km (8 Miles North of Baron Sog Lamasery) ( Granger,
1925) , 1959 4%, thoiiti AR B 4 BABR T 78 S 37 L TR 04T 1 R R i 2 A1, i 78~ EL i
287 Hb 5 (“Baron Sog” ) #EAT TS, %M a5 I T E 8 R i K2 20 km, FE S TR L
% 15 km 4k ( Chow and Rozhdestvensky, 1960) . HR¥EFATHISEH 2L, A o0 i AR 0 25 X A
9 ELIE 27 Ml o T RE A 1 22 A M N, VI B (1983:20, K 2) B 1 2 A FRICE YD
FIARACTARM, A3 BN — 251 ] (Meng et al., 1998) . SZBx I, VL3 BEARICHY 5 22 X A
bR RAA R 2R I 5 6l D FL R B AR A BB 2007 AR BN R EAEH
(2007 ) EARARSC TR E 1 5 22 SR R pO 00 8, A HAR T I B b b . AR
PRI W EF I 5, T LU AR DCHLTE 18], T3 2R Wik LATE 6.4 F1 12,8 km 5> Hb g
JSEIZ 53 SR TG R I I RN B AR R DALY 88 3k o PR b sl 38007 7 Dt L 3 OB 9 AR i 7

1) B BT B X R 2 B I AR RS IS AT AR BT R A
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Ry PaAE s ]

TE e AR LIAC AL & 1A 2%, th 2% 58T 1925 F 1928 4R AT | B 48 & . 1925
AELEPA M R HEA T T A A A b e 24 B = S AR R AL 6.4 km (4 Miles North of
Tukhum Lamasery) £l + 52 A Wil 05 i LA b 12. 8 km (8 Miles North of Tukhum Lamasery)
(Granger, 1925) , 1928 4% TAF F A PAE G — bl , (B 0 2 AR 308 b 35 R ik 1Y)
Hb 5 4% Bk Chimney Butte ( Granger, 1925, 1928) . #i 4f 52 b 2% £, I X be AH 5C b [
Granger 1925 AEBF A s i (5L ], T LA & + SRR DAL 6. 4 km s SRAEFR N £ >
B iy i, 1725 0 S AR S LAJE 12. 8 km B Chimney Butte M i 5 it 4% /2 5% 2281 55

i B A R, B 5 A Y IR #E G B b P S 2= A5 #4 (Ulan: Shireh) (Berkey et
al., 1929) . IR EYIFHEEBN 1959 AETEIX I 5 K0, 8 5 22 A IR b 5 A4 B 95
Wiz S AT AR AL, B 251 75 K25 30 km (Chow and Rozhdestvensky, 1960) , &
FHOWAZAR Y T 4E A Chimney Butte B0 8, VLI (1983) 7EJL & MU PO g A BRI T
B PTHL R AE  2 H P) (Ulan Shireh) 3.2 (Meng et al., 1998
Ni et al., 20105 F¥Fg, 1990; B ditE EMEH, 2007) o BSRAHSCHUE I FA 5 22 Pag)ix 4
i AR T+ 5a AR LITE  BE SR 9524 15 km, T HHZ SR, B2 13 24 A A
2H i 44 M SR FEA A T L, D3 A AT B (1983) FE B bAw il T 5 22 B i 2 i o7
B A JE R IBIEGE 5 HURE R T IR T A M = S ARBR I A Ak A 7 i (Meng et al., 1998 ; Ni
et al., 2010; BR5HE.EAEA, 2007) , SEBs b, B AR TREEIL & M a i | A
TR R . P, A T & b B P 7 R RR A 2 =2 B ) o RN 2 22 5

HE % 42 ] 1928 AF IR HE S T W4~ 1l s - K134 (Big Red Draw ) FIPY L 5 ( Northwest
Promontory) , 43 T Chimney Butte EH#uPE g FIPEI 1.6 km (1 mile) &b, REE R4
AR AA D5 B AN S (Granger, 1928) X FUAH G HUIE 81T Granger (1928 ) fY L [&]
I, 3X A b SRR VA 4

2.3 RAEHRKELMEK

07 N 205797 N0 A e 18 e 1 [ 3 O BB W W IR B R P B LR ek 1 B F N e
RF O 2 RN IR A

AN A LTI SE A T e BT 2 IR AR 2 18 km Kb, & — AW R B T A
B i b B 4 B fatE 2, Gobiolagus major, Hypsimylus yihesubuensis, Desmatolagus
cf. D. vetustus 1 Desmatolagus sp. (Meng and Hu, 2004 ) , W& 54 472 ki AR 2H ) iy 42 LS,
(NS AR X ™ Ja, 19915 FIBIELSE, 1976) , i TR & 595K 2 6 km 4b(JF
SRR A SCE R EAY 3 km) o 23R AL TR = B 95 DIRG 3 km, b R B LR
TR G ARRR A (SR WSS, 1976) , 7= i A fk A By RIS 5 P (1978) i ik i

R T BT IR DU R, BRRAT 2 B 95Ky 15 km, KRR L8R & F,
FE AR, W% ZE ] 1928 4F 5 7R R A T R Ay, AR 3x A~ M s FR 2 Urtyn
Obo ( Granger, 1928 ; Radinsky, 1964), 1959 4Ff 7 iy A= ¥ 2 2 A AE ML AT T %88k
$# (Chow and Rozhdestvensky, 1960) . & R 4iid X4~ it A B, P= gl 5 il 2 /R T4
F(UNfRARTE, 1966) .
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2.4 MARESHMK

AT €5 b 57 T DU - I A AR BT 95 OR AR, B BT & 5 55K 2 30 kmy, H T 5 2 A
HFR A Nom Khong Shireh 8% Holy Mesa (Radinsky, 1964) . 75 i A= M0 % 22 S 12 b S,
MY fi Nom Khong Ora ( Chow and Rozhdestvensky, 1960) , 7EHIER L, X & H gk bric
BIARYE . BIR G H U EAT VR 2 AR T /NG B i 44 , (725 55 AT SR AR Ak A B 380 fin A
X3 FEG ML R, A — D RAT 24 078 5 AL A A —— 2 2 & 2= (Bayan Ulan) .
Miao (1986) FHiXHiR 1/ T E S 2 i3/, 1998 4, Meng et al. (1998) %
Gt TR . BESEE SR 3 km, DRI TER IR & AL SR
L0 RO E S AL AR WA T B S 2 M A4 FR (AN AR, 19995 AR AR,
1998) .y 1 SEERHIC SR A A ™ L, A S 6 b S 0 b 44 R 10 sk Ak A b g, e
NLEEN A (e SN R = I

2.5 mOAHEMK

X XL TP RAASTT VAR, 5 I G BT AR, vh 2% 2R R 2 4 7R 65 b ( East
Mesa) . ZH Xt T 40 H0)RE R &, ThE 42141 1928 AR 75X — b X ic s i Al A b s £
FERUH AL (Twin Obo) SR IKE M (Spring Camp) |\ & = iy A5 £ (Ulan Shireh Obo) FIFLARL
43 (Jhama Obo) ( Granger, 1928 ; Radinsky, 1964 ) ,

LIS RPN EE X L o 58 AT (A DG I s R Radinsky (1964 :6) b g (81 LA KA O
() HIE L, P AT ARG B AE HE ] b 10 ok B0 2 306 (Y M N BFR  DU 5 06 ) 5 2R
JKE L AL T i 1] 7 8 R BB 5 15 =2 A PROBC AR vl BE RS B (hd 5 ) AR5 HL
AR W) 2 b 1 ] 24 e

3 Rl H)ERR o> S E

H T i A M 2 1) AR AR, LA M PR AN () X 18] ) 3t 2 8 Sk ik AT R 1) 3
SAT WA B S DA T 2 BB B, SRS BRI E TR LG &R

3.1 ZEERALMEX

1922 4, Granger and Berkey (1922)4#4 T /R T S A FINT/RIA . XA E 3%
b fe R 44 B I 40 A MR B, A B B i 24 B A — I 28 A b2 A

EIRH-2H , MR E/RHJZ” (Houldjin Beds) % “ FE /R H-Ak &~ ( Houldjin Gravels) , H:
i 44 b ST IR T AR YRR HEBEIR (Houldjin Bluff) , A —EFERY 2 (5 55
WS, JEE 4.6 ~12.2 m (15 ~40 ft) (Berkey and Morris, 1927) . WFE/RH-4H (19 B}
AR EBEWIHEINHE FP B T B 5 % ( Granger and Berkey, 1922) . Matthew and Granger (1923)
WE5E T H L s 25 IR R I N 2R W i . IS WP R IR
FEREH 2 9N A8 tH g — X 3R (40 Li and Ting, 1983 ; Romer, 1966 ; Russell and Zhai,
19875 KR, 1995) . EF 1997 4, BG4 BRUAHT G0/ Wb 9t S 4 19 22 (Premoli Silva
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and Jenkins, 1993 ) F1SEYH Fifi A3 G0 06 A 0 8 8, 0 2R S0 iE ( BORR B )2 ) By AR A
PO MR LB I (EFEH, 1997)

HAS T B AR WP R A S A M B S — B A A 2 b s Z A ] B 4=
i, XELLAIREARD,ATE 1923 4R B —HUNI B F N . XA E A S I 1
A HJE T lophiodont, Ff H 51113k 2H % ¥ lophiodont #HLL ( Berkey and Morris, 1924,
1927) , 2ZFr b, ] L Sk 2H % B0 “ lophiodont ™ # #iF 44 S4B Jiti G 55 ( Schlosseria magister )
(Matthew and Granger, 1926) , J53 3 A 5358} ( Lophialetidae ) ( Radinsky, 1965), U0
SIRAC A 528 T TR 35, 45 A B Tl E FF R 2 T AL @R s E AL . AR, Je
HRSCHR A AT IR BB 14, 2 Granger (1923) BfbA7iE sk AT oo 3XkE, FRZR I
20 A0 B0 H v A B A A AT AR ) b R X LU E

FAEH A5 (2009) 5387 1 IR 2 R 7L S0 W0 HE I ZH R, DA SR L AR S e R B
TR SRR AT BEAF AR IR Z B (B 45, 2009) , i sh Wi By EAE R AT A Fr i
— LRGSR, Hoh )2 2 0 75 2 R TG TR A A o 3 8, DT 8 04 At b 63 1Y)
PR RRIR A2 AT RE A EAE R PR /R 2 (WL SCRIAH GG ) o PRI, 7R T IR 2k o
20 NI B A A W LM B, 20K I 2R 2 1 7 PR 7 B A A5

PORT i 41 iy 44 s T 38 5 95 LUAR YR T 2 BEIK, BT 6 A )23 e )
WA ERITAMPIR T 2 M 2H ( Granger and Berkey, 1922) . 1924 & Berkey #1 Morris 1A A i/
KT BRI L8 OBy D Bl ) 23 Hi ok, IR 11 ke LASMBAT 1L 3K A6 ( REHBIE BT |
P A BT 7R 5 2 A ) K L Pk A BT 1 3k 26 ( Berkey and Morris, 1924) o A F 1927 4
AW xR ELL VS Wi A4 0 B 1L Sk 2H ( Berkey and Morris, 1927) , {HFE R A
FERFL S B8 30 B 2R (Matthew and Granger, 1926)  iXHE, JH/R T S I X
FRF T By B b e s W a FR S . A Z AN FAT AR S e, X AR &) 43
T BAESE AR BiZ #52 (ansr kg, 19805 Qi, 1987 N5 HIA X HLBTH ™ &),
1991 ; Z=C[E4E, 1996; Meng et al., 2007b; Wang et al., 2010) , SERR |, 7] Ll Sk 2H Fnp
IR T G2 i 44 s, T 0 DRI 1L Sk 2 A IS, MR T 206t R 2 10 m A2
AR E b B s b E b ERE AR .

il H g ANFERT LSk B LI 8 km ML &P T Eudinoceras mongoliensis % 13k
a4k (AMNH 26639, field no. 829) ( Granger, 1930; Osborn and Granger, 1932) ., iX|>
i b Z WIS PR T 205207 {0 Radinsky (1964 ) R 4G H 3F 55763 > Hh i
BRI Schlosseria magister WISEIEALAT , NN RO Z 2 Bl 1L Sk 2H o KT, 3X 4> b s
MIFLEPRASTLE Granger (1930) B 5% HH A 1L 2k, Radinsky (1965 ) fF 587 Y 7 iz 28 1P
ey, BRI R W A S B i i Ay BBt sE 3R, Eudinoceras mongoliensis {17 H}
JRRLRLZAERT IR (BT EOTH, 2012), DRI A Ml i A6 A1 )2 A2 AR AT HE L 2 Fif
WSk . 18 H 5 NGBTEBTILSK A LAZR 4 km Ab &3 T 2 Embolotherium 45 AR =5
TIA R H™ 2T REJR T & 22 A" (Granger, 1930) i1 TR AT BB L BOERE , 1%
AIERH IR , %5 45 R AR SR, PR H 2 R AL AT E

Morris F1 Granger 1923 4-7E — 3% 5t LUK K 24 40 km 1 SR A BN FL 3 1 (b A
(field no. 133), FEAIN R HZMARATREZ “ /R T 20547 (Granger, 1923:4), Hrpiy
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SR BA S Schlosseria KAL), WA 5 Lophialetes AHBLY, I 1 Radinsky (1964) A2
e AT BER A 1L —NE 0L, X AT RES I IF A 1 SR 3 55 X 53 Bl LSk ZH AR
TEREHAK,

TRV S S R T 0 R SR P AS Ml SR DG B IR A P A R b X, 1923
4F:, Granger il Morris 1 % 5 ik 05 A0 80 J FIBREL 1) — > b ( 32 b PG R A2 40 km =
25 Miles Southwest of Iren Dabasu) , RE T /DRI I G , EZO00 53 N IR T S0
41" (field no. 147, Granger, 1923:9) , Morris £l T —A~¥ i (2 W#HE,1990:210) , I
)2 AR B8 6 2 6045 IRERH K b BT A s LD BT A (12.2 m =40 ft) 5 JK (T
PP A IRLLE)Z(10.7 m =35 fi) ; HEZEKEKA SEZD A RERAE (9.1 m =30 fi) ;
JRI ERAFAE Y TR K A R0 J5T 8 LA KA T BE SR T B 85 (0 b s A R A (3 m = 10 ft)
(Radinsky, 1964) ., 1930 4, HV. % 2 P 7E 3K — M X T Ji& 7 KRS 5405 3 , 76N [F] 1l st
AT REAMA . A WA ZE T, 730900 %o R T 2 e F S R
( Granger, 1930)

Chang (1931 ) 33X — b X A I T , K5 50T 43R 3 SR B BARAOFR N EER
JZ” (Upper Titanotherium Beds) B{“ 547" ( Titanotherium Zone) , W[A]FR N “HH/RT &
)2 (Irdinmanha Beds) , #8143 H “ Duhum Beds” , X} H Granger (1930 ) fic 5% A1)
i, Chang (1% b 75527 BOZAR Y T b W% 28 A1 “ FE R 27, 11 Dubum Beds ™ 0
WHEHERANT “PORT EIGH”,

Radinsky 7ERFFE MU it 3T 28 BOE AT, ARG A A7 I PRAF ARG AN ™ LB 2000, X S HESE
i DX RPELRE RN 7R FH0 X ) B HJZE R o3 B2 10 T BE 0], 35 ) B IR 4 325 B B 08 M
DX BOR T 22 I R R 27 5 M) il S A DR T2 i AR SR T O R IR
THAE , BRI () 5 S AN 2 2 T ] I s 2 SSU7E 0] R 0 =2 i, 4 B
TS A RPR I F T 2R S O b X 2 BN 5155, DASROR X LG
YA E (Radinsky, 1964 ) o A SCEAEIX — I, 7EREAL 53X PRI 2 AE N 1 5 A0 2= 5
A7 (2H) W T B AL b e ASR S, A SR 2 SCRT g5 AL b GO TR], D B 5 15 DR X 51

VLISt (1983) il 115 22 5 () 25 R LA K I 3 79 1 b i 7 ik AR AR 2 b 2 . 7 9
FCELD) BRNARRA AR STE b %A i il (PR i) Z b B AR LK
(>3 m), AWML AT, ZM AR 17 & 18 FifiFL %) (Beard et al., 2010;
Meng et al., 2007a; Missiaen and Smith, 2005) , FZHCh W M 5 A W el A Fp s
Meng et al. (2004 ) {218 1 75 5 2y /K F G AAR ZH TR & LY Gomphos elkema {6 A7, H IX
BATE A e R AT 2

FRAE 2001 4 22 Jim 7ERFFH 2 R F D X0 B b J2 AR , RN Z- A DX Y oy 3 40 2
LA TR 053 R AR AR ZE BTS2 RN R T S M 2, 25 2H 2 [ 1) 4 A DG R 34 S fE e
4 (Meng et al., 2007b; Wang et al., 2010) o FIRIX—Hi DX A 73 s A7 RS DL T B A
FOERIFH R B AR TRS  BARAR R BN ESE, JF HW W e AE K A b Bile o b ks
W] S8 AR R T S i 2 MR L R T A B A b PRI BE AR A A 2K
I XA W IR I LHAFAE . 5 ARG A )2 BUAL I i 44 S T R AT A AR W 20 8 0 1, 45
SRR 5 52 A AE S BE P8 L B R 10 b X IO PR AL Bz R R R T S A A,
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PR T ST W BT 1L Sk 41 (Wang et al., 2010) o W A0l 7 A X el 2% 22 A 1Y
PHURT 20T G 20N J& TR Sk 4R/ s AR AR 2, B i o A R H B AT el B AT
TAEPET RS A ORI 25 52 Y BT AMC s, Al PLIA A I — i XA AT 25 52 T T A
NIE T PR T S A £ B R A AR MR (Wang et al., 2010) .

PINEAE (2009 ) 4218 1 535 FIEE 2l 75 F1 e WP 0 208 P 25 350 T A0ty ML R I e 46 2R . I
AN /KA DAL RIC S T S A IEMR B 6 AT B, AT DL S AR ERE A PR AR R
C21r-C26v Z [A] BB PEA RN . ARG XA 2R, 255 i FLsh WA, FoAT T i Al 2K A
b X i A AR ZEL ey G e 7 R R e R TR 0 22 K R, T L S 201 8 s B i i 1
2 A R T LA, AN U 25 B FP B T (Wang et al., 2010)

3.2 R mX

Granger 1922 4F3f {1 22 B AE VD PLAAL o XA & & 1A 19 ULFR ( Berkey and Morris,
1927) o FEVDRIARAST LAVG X, Ol 25 28 A 25 48 i o — Ay 0 40 i S D T 21 5 i
PLIL R, A Ry A 8 SR A R S BHR T 241 A 4 (Granger, 192318 ~
29) ., Zead 1923 11925 AEMAER TAE, hEE LR BTELIEA G a4 7 4 4 £k
H VPPN | 5 2= A I 4

A A R R R, A 2 i U S P05 95, Berkey and Granger (1923) 4 i
FIARACLHIX A Z PRI, TEBCA 45 A VIR (BAERA% (p. 15) ol HOE TR T 154
Z T . Berkey and Morris (1927:209 ~210) 15 A IRV FLAAG L B0 A VENS Bz 50 R |
TSRS BT B A R OR O BRI AR AR AR BE
B LR B, B AR R, LA 3, e S50 AR A SR (a2 fE— Lk
H 5, A FE BACE SR . YR ARAR TR SR B T SRR K290 60 ~ 90 m (200 ~
300 ft, Radinsky, 1964) , Berkey and Morris (1924) A R¥PPIARISLHFIFH/R T S W20 K EH
Mo JE R XA S UE B VDR ARAS 4 N % B TR T 205 4 ( Matthew and Granger,
1925; Osborn, 1925)

TE L5 P 5 R TR , A5 — S A 2T (8 4, B Rk “ R 402" (“lower red beds”)?
(Granger, 1925) . H4K Morris (1923 :59) Ay HROZAG B IE ROV RIARIE L Z T A9 — 1538
(8 ST 2, R BURARHE E =) (8 T 3EAR) Skfim 44 (P54 Doch Hume B Dockhum) ,
{H Berkey and Morris (1927) A ¥ HAn4 T AR, Radinsky (1964) 1A NE:T Morris [
FITH, IEANTE R T A 1Y R 2L)2 7 FRIA A T se R B A 3o N L2 s S e b hir
ARAELEHES, UL Z TS5 R W 58 90 ol 3 28 SR8 S ), B 55 1 5 95 Lophialetes expeditus?
(AMNH 22091-22095, Granger 1925 4E874M 5 572) BYZ A8 TP RIS L T £1)2 ( Radinsky ,
1965:195) . SEB5 b AR Granger (BFAMCSEFNFRATT A EFSMIRES , 76 S hr 95 T, KA B
JIEFRBE LT e A A W TEL)Z” (Granger, 1925:4) , 24T Morris {1 [f Y 5 JIE

1) 5 Y RS, B R 5 A BB Sk 2
2) FEIEEGEAT I S A A R STk T, R BT AR XA R b S22 B 6 SR PRI AN SR AL, 7 e FH R L
it o0 ) L AR R AT, DR A 7S [a) T _E (T )AR AT RS A T X L
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£ Granger HF AR IC s b, S R0 5 G bn A vh A B Ah g %5 572 I ARA ™ B “ T 402"
(Granger, 19254, 44) . [Hitt,Radinsky (1965) HiiAHIrE H 27 275 Lophialetes expeditus?
JEI N Z e T TE AR . Matthew and Granger (1926) ik T {8 [C R Teilhardia pretiosa, $5
HENMN BRI ARCHIEIR T L)Z” (“lower red beds” at base of Shara Murun formation )
(p.4) BRIPPIARMSH Z F BB 1L 3k )2 ( Arshanto beds beneath the Shara Murun ( Formation) )
(p-5)o MoJm, ZAA — EHCEE 5o AR S 3k 2H 79 A6 A7 103K (Berkey and Morris,
1927; Li and Ting, 1983; Meng and McKenna, 1998; F¥Fg%%¢, 1992; Russell and Zhai, 1987;
Tsubamoto et al., 2004) , KR ARYEEFIMOSE , iZFRA R 1923 ARERY , FRASHI R 405k 191
(Granger, 1923:19), [Fl—8F4M w5 T 0 A & T4 4 # %E E N Caenolophus, Deperetalla ,
Pterodon , Triplopus? 1 Rhodopagus? ( Matthew and Granger, 1925 ; Radinsky, 1965) . M#»
AR RAPIRDERE , AG= N JZE Th B HER SRy, T AR © S E M R AL T — B[],
K, Teilhardia pretiosa W) ELIE = H 2L IFAGER & b AR,

TELLE A G A AR, R AR EI AL AR e m b a2 B A —BLais
(B 2A), TE6 ML S BUBIE AT A, B i 7 JEE 2 HA 0.6 m, 7R3 22 RN JR i K,
KFE[18.3 m (60 ft), MPGASHIFARK , Berkey et al. (1929)$¢ HAw 4 Ry 3= e fbd], B
SRTEL 2 RS WIRE A 2 Brp B T 2235 15 Rl 3h %) (Meng and McKenna, 1998 ;
Tsubamoto et al., 2004) , J H.i& A B i J& Fh gl #E S = | 5 22 A (£ 1, 2001,
2007a,b, 2008a,b; F A LS &L, 2002), {H BA & Embolotherium grangeri ( = E.
loucksii) ( Osborn, 1929; Mihlbachler, 2008 ) FI1k 5 2% Ardynomys olsoni ( T A | & HE,
2009 ) % BT SR b A 5 22 R HAB AR 4ok B AR BRI L TN [ M A R S 22
RABAAEE L IEAME WSS T8 ) , JE M A3 50 5 22 A2 i Tl fE 5
AU 5 22 R AEH A AR B [R5 A H 2 5

(CE AR RN P TR ED N1 T R A N o5 ol AT R = i )= el ST € 2 ¢ X R T D
PR, 756 MR, VRIS ZH 1Y J2 7 B AR [A], X AR i i W Rl R A7, T F AR 20
“CEBC 5O R SRR S, L, TR RIS A 5 5 2 R R o 5
T S HURT S T 2 0 TR S N S A SO I, O T RESRIR IS , A ST I
WELEH T M I E 2o

TE 2 R b, BRI FA SR E B A, —2e Z ey B i)
IR, R A i iR (B 2) o Berkey et al. (1929) AR¥EEE X B HB)Z 22 b 149 R] 44 W 0k
Joi IR A L B K i 24 R R AL, R ALAE B MU AR IR LU R 1] P R AR 4R
Ko WPMHEZE A S B e R EE 2l 8 m (27 fi) (Berkey et al., 1929) , {HHAE &5 11 7R Sy
MYJRRERIIR 12 ~ 13 m, B 5 T ARG 22 A2 2 (B O (R & 4 il LT 49 40 ) s A R
NS 8 t (Berkey et al., 1929; Osborn, 1929) . . # %t ( Russell and Zhai,
19875 Wang, 1992) , Fifi %5 X Fli AH 4GB G/ W8 56 5 2 1 B80T, H RSB B9 WL R0 K
B R 2 B BRI IZ MR Lt (AR A, 1997, 2003) B 2 iR R IE At HL R 3 p B Y
AP BRI b G WACE 2 . 8 & Embolotherium andrewsi ( = E. ultimum)
( Granger and Gregory, 1943 ; Mihlbachler, 2008 ) A1 Wi i Zaisanamynodon borisovi ( Lucas
et al., 1996)
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A 5 e e SR v S A ; Wgnte z}rkosu: sand, greenish-
) . A T ; “15' white clay + coarse, Cross-
253 Baron Sag | Ersion Disconfermity—» v bedded gavel RN
B _a_..sd!Red clay, with partm s of cross-
bedded sand, thin-bedded
= ¥ sand + clay-- =

| Svrycyui i . ; . Drab- -gray clay with

18" arkosic sands 2
. Drawn. .L-i EXiMorcts ol zs.c - - andgravels. _

R i VBrowmsh < e T - -4
- ar cla grnK

B SR METWR ST e TR y, with pi ;

' Red clay, not . streaks loca_ll .

measure

| - ~ Baron So
Laron JSog beds, cross beated sonds ond gravels 25'# s
gt

Ulan Gochu

“Lower qn, c»,‘."ﬁm.r, /orv' [
£ ConglomeraZe /c/c ”- t

Boron J;oq , Sonds oad grere/s wias’ Baron Sog

’Uf,o‘-, Ped i3 Ji/kr 5]’
2
S
o
7 P! § &)
11difle Grey 22’ 5
----- '5
[=}
Lower Gray 20§ 15
=
<
5]
=
175}

B2 H 25 58 P IR 20 T (A) VBURE B H (B) A1 AHE BT (C)

Fig.2 Sections at Baron Sog (A), Erden Obo (B) and Nom Khong (C) of the CAE

=

. from Granger (1925), the lithologic descriptions are retyped due to their small size in the original handwritings; B, C. from
Granger (1928) with formation assignment based on Osborn (1929)
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TEL eI G4, T B 2 ALK D i 0 4t I 20 2w 44 5 == A P 4 Hhax
B E N EHZE  WEA KA S W a ks, R B 45 m (> 150 fr), Jf
INRHE LR ARHARY (Berkey et al., 1929) , SZBr b, 1925 43¢ [5 b7 2% £¢ A 55— IKTE
B R H 5 Y h K AS T2 AH 24 ( Granger, 1925; Radinsky, 1964 ), Granger 53R 7F
1925 F1 1928 4EEFAMEATIC 8 EESIN 7R A & 22 A BV ISR R TV BB 20, AR 7T R
S5+ TARH (AR T S 054H) 45 24 ( Granger, 1925:66; 1928:3) . Granger and Gregory
(1934) Fil Granger (1938) 7EMF5E ™ A & == Ay VA 1 4 V5 25 Pantolambdodon I [ 14 2
Sarkastodon W} , i — AR 5 22 A5 S5 /R T 205402, Radinsky (1967:22) NI\ R &
AR LR T SRR R . HH5E(1983) BF58 15 = A ash Wit I H 5 5K
T =SSR

HRAE XK 2 >4 8 55 (R Chimney Butte ) | [ A9 #2434 13 JZ ( Granger, 1928:6 ~
7), (HHE 5 ARHMCR —EANERE, KBRS (1999) N R 5 2 A A AL T+ i ARH
Z b fib S EEEITXT L Granger HETAMC S AL, Al 3227 T T T FF A MK (8 F 2%
R, h BRI EE R E T A B, S S SRS R e R AL, S
Gh, L3R AR LI Lophialetes 75 52 == Fy AL s LR WL . PR = 5020 AT B AH Y F
L2 A A b B3

BT AT LU YR AT LAV il 28 2 )25 B R T B A - 5 2 A
(b EARAH S T S S TR T SR TP RIARIE A | 5 22 AEH F IE HA

3.3 RAEIRKELMEK

TEMG A ST IR A JE 130 X, A P A2 3132 O, — e W B RR I, o — > 2
IR AL T o ey B ) T i I AR AR L 1 iy 42 79 T (25 SR 45, 19965 KR4, 19995
JERASHAE, 1976) , 1A HL)Z T2 RMARMAL . i T M AR 20 A T80 /R B A i T
(4 SRR , AT S — DX, 2= ) AT ) 8 A 0 7K B A 1) T ) Rl 43 S5 0T b

Osborn (1929) EKHMGHE T #UREHAHIH . MAKHE Granger Fl Spock 1928 45 1y #f 5
s Bz A BN 5r 0 8 J2 ¢ EARER” (“Upper White™) [ EFFZLJZE” (*“ Upper
Red”) “HERHZE" (“Middle White or Gray”) . “HH#ZL)2” (“Middle Red”) . “ F&HBHZ"
(“Lower White”) .“ FE#BLLJZ” (“Lower Red”) \“JREBH)E” (“Basal White” ) fll“ IEEF 41 )2
(“Basal Red”) ([#12B), JFAN“ EAREZE" S T4 WIHGH” ,“ BR)ZE" 2 M HE”
B 1175 F e I R Tt 1S 1T 5 Pl e R 7% 11N o = (1 R A1 5 =l L7 Rl 1 AN
27 WIAT g T S22 e sl VDR ARR AL, IFRELLZ WA F A7 B Il A BT 1L Sk 20 (7)
(Osborn, 1929) (£ 1) . B/REHELHITH Y L 22 A" GFE T TR HE" EAEZEST
LR & BEAZ HZ b Z 2R A 65 R AaE)2 JBEA/NT 68 m (225 i),
TR TSR b 25 55 22 S REZH Y 18,3 my, AR, B /R B B Al ThD 1) 1 22 B 27 IR AN S5 T
AU e A5 2 R AT B AR R B A AE N A SRl i 5 2= R
AR 5 2 R AE SRR L, 8 1 TS R 2 TR L , 320 DA S R TR

Chang (1931 ) AE T #UREHLEHI , 5 Osborn (1929) 4] 43 X | AL FE T+, Chang
B TRRLLZE" A DRI T T E R REA S22 R (R 1),
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P AE(1963) FEIX AN BT _Edn sy 1K TS, N Hm A it (E5A 3]
LR TSR B E R . b 2 i 58 = 50O M A PR AR S A, A B
CEEN—EIRAGS RS RS RO R A s e, AR 20 oK. b
SWH IR T S ML I RS R B 4™ (RBR A%, 1999) o PR R
R IRAE (1999 ) TA Sy P25 B2 AT /R 88 AUEL R T L Ay DL 28 4 A2 PR R AL, Al
ATTB R AL ™ 55 PP 2 58 AR 3B AU o ) 5 22 SR 27 KRB 2

20 42 70 AR, 52 DI BATE — 3% 4 A7 DI B s A I, v 4 1 — R AE A
M JZ AL BRAGAMR AN 2 5 22 20 2 A, LA 2 Ay e 2 ) i 49 DA 50 7 o A i e (T
T bt, 1983) o L% BT (1983) FBUR BRUALFI 700 23 JR (R 1), 5% A A i
FHEEHE, PTLIAR 1 ~ 4 JZAHS T RERLL)ZE",5 ~6 RS TR R, 7 JZ2H4E T
SRR 8 ~ I3 R T T EET 14 ~ 15 R TP ELZR", 16 ~ 17 2424
THREEZET 18 ~20 ZAHE T LR ,21 ~23 EMAE T EWARET . i
(1983 ) KT 1 ~4 SR IAKRLL” -“ Bl LSk 2H” 4% S ~9 JZ2 444 Bl 1 55540 ,10 ~
15 2446 WHURBEREAL 16 ~20 J2n4 0 P AR41,21 ~23 2 iR

5B (1990) I HIARTR] 838 2 BEkE, JOB IR T 1 56 [ v . 2% 4 P A — 328 4 b £ P Ay 3t
JRAFR. AR 1 ~4 RITARARRA,S ~6 FIHAP/RT A" ,7 RITAY LR
4,8 ~9 JRHAYHFLARLA”,10 ~ 15 RITA L 2R AN ,16 ~20 JZIHA“EHH
7,21 ~23 RIHASIPRIFAL” (R 1) o BRGHE AR (2007) A0, “JIREARLLIZ” W RE N
IRAMRLL, “ B 2" A TR T @054, R LRl REAH S TV R4, T it
FUZ7 2 EELZE7 MY T S 22 A e B2 W B AR (£ 1) .

o3 Fe T JLAF A BT A5 58 B e AR I8 F30 6L 1) T -5 M TR s 3408 L ) A 4 52
%%, DL R 2307 SRR [R) B2 B2 Mo A A — S8 R, A AT DU B2, IR FREL)Z W%
FARRARE, EEEZ AR L s A . HA)Z O B 8 7 , AT Bt — 20 i T
Vi o TEARE I R 1 2Z BT, B Jf B ISR AP S M 9 B BRLL)Z” IR R
ZUR7CNEEZET VR ERLLZ T MCRE R SR AL PR, DL S R R AR EL . [F]
I, W32 DX 53 LA 22 A 7] 20 44 0 ) 451 209 %85 50 o) v AR At vt i (B i 4 M) A4

3.4 RARESMMK

PR 55Tty DI BATE £ MBIt T 1 2 22 2 2 A FG PP BT 5 T A 5 R ) I AR AR 2 BT 7 4
LA AR Z Fan s T EEL 220 (L, 1983) 0 JE kMRS RM, A
MRS W5 22 41" NS UR, A R R LG 8 5 2, IATIDRE 9 2545 91, Bk fili
AMRA (NS IR KT, 1991) o Meng et al. (1998) fF55 EL 2 15 > 7= B foAa
JEUR, B 2 A 5 IR AR 20 5 Al A FEACRE [R], 35 s et s i sh i, < L 2
522 17 5 i 24 LSRR 2 A e M B ) 22 R 1) AR 25 2R . IR, 2 e
ANFHE A U S

1) Y55 (1983) fir 44 B “ BUR B LA A" AR TRER MR (1999) By 19 BURB G H” (= SR T HEA) .
Jr T REAT S TV BE A BURE R A R il AR
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HRIAC B 5 1t DX 71 3T R TR 1929 AR Osborn G Aol &5 o Pa My 3t )2 A
MR RI53 R B EZ” (“Upper White”) * FHFZLEE" (“Upper Red”) (“Hif 2"
(“Middle White or Pink”) . “H#41)Z” (“Middle Red”) . “ F#H/)Z” (“Lower Gray” ) fll
“FHBLLZ” (“Lower Red” ) (F2C) , HAK® ERBEIR HI4 T LA, 120"
ZUPERLLET B T 2 R R ERLLE A TR A R R
WAy e T 5 2 AR B VD RIARIB A

VLIS E (1983) #iiA T E L2 HIm (B E S22 B EHTIER) , Bz X A &4
SERT R, AR 1 REAN AR 2 SRR E S 2273 ~6 JRNFILLA,T ~9 2
NB T 59N, 10 ~ 16 MRS, e B 17 )20 B4,

Qi (1987) il 1 ol — 45 &I (HIA R Y 1| ~2 ZRMARAD ZEH2)2,3~6 2
SRR T 2RISR )Z Y TIAER BT IL SR 2H) , 7 ~9 ERUR T AP /R T 2
MR CAS TR R T 2 I52H) , 10 ~16 2N 5 2R 17 2 PRI %%
(1999) AN E L 22l A R M el REAL S T ARHZH (B 1l Sk 2 R T 2 d b4
AACLH 5 22 AR I, 5 Qi (1987) Rl 73 AN [A) Z A 7E T, i HEAE (1999 ) K44
T2 9 JRIH TP R AR

SRR LR, O S N S R TR R 23 6 b B AR TE A D ]
A, EAEA (2003 ) DAk E i T50ES B 22 7 i B i i A, A 2 P 2R - 2H B i 4
H, MHHETGORVIF AR AN 2B IR , X — 250 R EM AT, 2 T H A2 %) 5
U LA RS2 75 A 4 2 b 22 it 2 B ELAAR St 2R 94 22 52 AT A i e R B B Ak A AT R A Y
NIRRT

3.5 MAHEHK

DU 7 FE0 DX ) o T R ) TS 2 e Osborn (1929) B R IRGE Y. Ml izl it & H
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Summary

The Erlian Basin is located in central Nei Mongol ( Inner Mongolia) , near the China-Mon-
golia border. Its coordinates are approximately 42° —44°N and 110° - 114°E (Jiang, 1983).
The Paleogene strata in the basin are well-exposed and fossiliferous. Since the 1920s, the Cen-
tral Asiatic Expeditions of the American Museum of Natural History ( CAE), the Sino-Soviet
Paleontological Expedition, the Regional Geological Survey of Nei Mongol Autonomous Region,
and the Institute of Vertebrate Paleontology and Paleoanthropology of the Chinese Academy of
Sciences (in collaboration with the American Museum of Natural History and the Carnegie Mu-
seum of Natural History in recent years) have investigated the Erlian Basin. Such work has es-
tablished a stratigraphic framework and provided the basis for a number of proposed lithostrati-
graphic unit names. Several faunas from the Erlian Basin have been the base of Asian Paleogene
Land Mammal Ages that have been widely accepted ( Luterbacher et al., 2004). The Erlian Ba-
sin has thus become an important area for the study of Asian Paleogene mammals, stratigraphy
and related issues. For a long time, however, some confusion has existed regarding the usage of
locality names, and clarity has been lacking with respect to the definitions, subdivisions and
correlative relationships of some lithostratigraphic units in the region. In the course of his study
of Asian Paleogene tapiroids, Radinsky (1964 ) discussed the Eocene and Oligocene fossil lo-
calities in the Erlian Basin and questioned the stratigraphic assignments of some localities, but
he failed to clarify the local stratigraphy. The purpose of this paper is to clarify some of the un-
certainties that exist regarding both locality names and stratigraphy, based on our recent investi-
gations and on comparisons of our new data with previous references and the CAE archives.

Because the definitions of some formations vary among localities or areas, the following dis-
cussion of locality names, and the stratigraphic subdivisions and correlations is organized geo-
graphically in order to avoid further confusion (refer to Fig. 1 for the localities) .

1 The vicinity of Erenhot

This area includes the CAE’s Iren Dabasu area and Camp Margetts area ( Radinsky,
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1964 ). The Paleogene localities in the Iren Dabasu area are distributed among the Houldjin Es-
carpment, the Irdin Manha Escarpment, and some scattered small exposures.

The Houldjin locality is east of Erenhot and south of the salt lake, with coordinates of ap-
proximately 43°40. 677N, 112°03. 762" E. The Houldjin Formation comprises loose rusty
yellow gravels with a thickness of 4.6 —12.2 m (15 -40 ft) (Berkey and Morris, 1927). Our
work indicates that “Houldjin Formation” deposits with superficially similar lithology at sites
other than the type locality are not correlative with the type Houldjin Formation. We strongly
suggest that the Houldjin Formation and the Houldjin fauna be restricted to the type locality.

The Irdin Manha Escarpment is located about 30 km southeast of Erenhot. In 1923 the
CAE established the Telegraph Line Camp on the escarpment. Comparison of the sketch map of
the CAE ( Granger, 1923) to a modern topographic map suggested that this camp was located at
the Gobi plane in the middle part of the western rim of the escarpment. Our recent field work
confirms that this camp was located at 43°28. 693'N by 112°15. 612'E. The deposits compri-
sing the entire section at the escarpment were originally included in the Irdin Manha Formation
( Granger and Berkey, 1922). Later, the red clay and siltstone in the lower part of the section
was distinguished from the upper grayish-white sandstone, conglomerate and sandy mudstone,
and named the Arshanto Formation after the Arshanto Obo ( Berkey and Morris, 1927). This
subdivision of the section was widely accepted (BGMRNMAR, 1991 ; Li et al., 1996 ; Meng et
al., 2007b; Qi, 1980, 1987; Wang et al., 2010). However, the base of the Arshanto Forma-
tion here is not exposed and the Irdin Manha Formation preserves only its lowest portion of about
10 m in thickness. The Arshanto Formation is now being demonstrated to be best exposed at the
Huheboerhe section (see below).

The precise geographic positions of three other localities in the Iren Dabasu area need to be
further checked. The fossil-bearing strata 25 Miles [40 km ] East of Iren Dabasu ( Granger,
1923) probably include beds equivalent to both the Arshanto and Irdin Manha formations ( Ra-
dinsky, 1964). The exposures at the locality 5 Miles [ 8 km ] North of Arshanto Obo, originally
assigned to the Irdin Manha Formation ( Granger, 1930; Osborn and Granger, 1932) , probably
belong to the Arshanto Formation ( Radinsky, 1964 ; Mao and Wang, 2012). The stratigraphic
position of the fossil-bearing beds at the third locality, 2.5 Miles [4 km ]| Eastward from
Arshanto Obo, is likewise uncertain ( Granger, 1930).

The Huheboerhe Area is located about 40 km southwest of Erenhot, and is roughly the same
as the CAE’s Camp Margetts Area. Our work confirms the general positions of the CAE’s localities
in this region. The Camp Margetts per se is located somewhere near Duheminboerhe, whereas
the Overnight Camp is at the Daoteyin Obo. The site called 6 Miles [9.6 km] West of Camp
Margetts corresponds to the modern Nuhetingboerhe, while the site named 10 Miles [ 16 km ]
Southwest of Camp Margetts is Huheboerhe. The sites marked as 7 Miles [ 11 km] at 235° of
Camp Margetts and 7 Miles [ 11 km] West of Camp Margetts are Wulanboerhe and Wulanboer-
he North, respectively ( Meng et al., 2007b; Wang et al., 2010). Lithological comparisons
with the type sections, combined with fossil evidence, show that the so-called “Houldjin For-
mation” of the CAE at Camp Margetts and in the surrounding area is actually the Irdin Manha
Formation, whereas the “Irdin Manha Formation” is in fact the Arshanto Formation ( Meng et
al., 2007b; Wang et al., 2010). The area around Erenhot contains some exposures of the No-
mogen Formation, at Subeng and in the Huheboerhe Area (Meng et al., 2007b; Wang et al.,
2010).

2 The west side of the Shara Murun River

This area contains the CAE’s localities at Baron Sog Mesa and North Mesa. Interpreting the
CAF’s records in the light of our field work confirms that the localities 4 Miles [ 6.4 km] North
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of Baron Sog Lamasery and 8 Miles [ 12.8 km] North of Baron Sog Lamasery are respectively
called Haerhada and Xilin Nor North on today’s topographic map, while 4 Miles [ 6.4 km ]
North of Tukhum Lamasery and 8 Miles [ 12. 8 km] North of Tukhum Lamasery ( = Chimney
Butte) are respectively Wulantaolegai and Wulanhuxiu. The names of other localities in this
area, including Ula Usu, Ulan Gochu, Big Red Draw, and Northwest Promontory, are better
kept for use in the future.

The west side of the Shara Murun River is the area of the type localities for the Tuhkum
Formation, the Shara Murun Formation, the Ulan Gochu Formation, the Baron Sog Formation,
and the Ulan Shireh Formation. The first four formations were named on the basis of strata ex-
posed at the Baron Sog Mesa, and have clear superpositional relationships. The fifth, the Ulan
Shireh Formation, was proposed for the entire stratigraphic section exposed at North Mesa. Our
recent investigations show that the upper part of the Ulan Shireh Formation may be equivalent to
the Tukhum Formation.

Paleogene stratigraphic correlations within the Erlian Basin depend mainly on how the Ulan
Shireh Formation in the western part of the basin is correlated with the formations in the eastern
part. The Ulan Shireh Formation has traditionally been thought to be correlative to the Irdin
Manha Formation ( Granger and Gregory, 1934 ; Granger, 1938; Ye, 1983). Our work shows
that the mammalian fauna from the Ulan Shireh Formation contains forms characteristic of both
the Arshanto and Irdin Manha formations in the vicinity of Erenhot. It is probable that the Ulan
Shireh fauna comes from more than one level. Paleogene correlations within the basin need to
be further clarified.

3 The vicinity of the Naomugeng Sumu

This area includes the CAE’s Urtyn Obo site as well as two smaller sites, the Paleocene
Haliut site and the Late Eocene Yihesubu site. Urtyn Obo is currently spelled “Erden Obo”
(Qi, 1990). The strata exposed at Haliut and Yihesubu can be correlated with the Erden Obo
section with certainty.

Osborn (1929) first reported the Erden Obo (Urtyn Obo) section. Based on Granger’s and
Spock’s fieldnotes, he subdivided the deposits in the section into 8 layers, called in descending
order the “Upper White” , the “Upper Red” , the “Middle White or Gray” , the “Middle Red”,
the “Lower White”, the “Lower Red”, the “Basal White”, and the “Basal Red” (Fig.2B).
These layers were referred to the “Baron Sog Formation” , the “Ulan Gochu Formation” , the
“Shara Murun Formation” and the “Arshanto? Formation” (Osborn, 1929). However, the forma-
tion names and the correlations they imply are highly questionable. For example, the putative
“Ulan Gochu Formation” of the Erden Obo section, consisting of more than one “Red” layer
and “White” layer, is more than 68 m (225 ft) in thickness ( Osborn, 1929). By contrast,
the type Ulan Gochu Formation at Baron Sog Mesa is only 18.3 m (60 ft) thick and has only
one layer of red clay (Fig.2A) (Berkey et al., 1929). Different opinions on the subdivision of
the section have been put forward by subsequent researchers (see Table 1). Our investigations,
and recent studies by other researchers (e.g. Wang, 2003 ), have provided evidence favoring
the respective use of the Nomogen Formation and the Upper Naogangdai Formation for the lowest
and uppermost parts of the section. Clarification of the stratigraphy of the remainder of the
Erden Obo section is beyond the scope of the current paper and will be discussed separately.

4 The Nom Khong area ( = Nom Khong Shireh or Holy Mesa)

This area was also called Nom Khong Shireh or Holy Mesa by the CAE ( Radinsky, 1964)
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and Nom Khong Ora by the Sino-Soviet Paleontological Expedition ( Chow and Rozhdestvensky,
1960).

As with the Erden Obo section, the scheme of subdivisions and correlations proposed for
the section in the Nom Khong area by the CAE (Fig.2C) is questionable. Currently, the up-
permost part ( = CAE’s “Baron Sog Formation” ) can be correlated with the Upper Naogangdai
Formation with certainty ( Wang, 2003 ) , but the correlative relationships of the other strata will
only be established following further study of the fossil mammals collected from the area.

5 The Sifang Obo area ( = East Mesa)

This area is the same as the CAE’s East Mesa ( Radinsky, 1964 ). The CAE named four
localities there: Twin Obo, Spring Camp, Ulan Shireh Obo, and Jhama Obo ( Granger, 1928 ;
Radinsky, 1964 ). Of these names, only Jhama Obo appears on the modern topographic map.
The Twin Obo is marked as Bayan Obo on the topographic map and called Sifang Obo by local
people. The Spring Camp is near the place currently named Heretu. Ulan Shireh Obo is proba-
bly Ganggan Obo.

This area is fossiliferous, but no detailed investigations have been made since the CAE
collected fossils here. Our brief field work suggests that further investigation will be needed to
clarify the subdivisions and correlations of the deposits in this area.
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